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Fig. 1 Phase diagram of KF-HF system
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Fig. 2 Structure diagram of 10 kA medium-temperature

electrolytic fluorine reactor
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Table 1 Statistics of acidity and carbon plate service life of 10 kA medium temperature electrolytic cell
I B/ % AR P 2 4 1 i/ A TR B A i
%1 43.54 2.0 TR i v« 73 A Jd
&1 42. 86 2.7 W5 B 5 i 0
Ix1 42. 46 2.6 W% BE 1= 5 A5 i
%1 41.73 2.8 PR BEAR L 75 A K
IE&! 40. 37 3.5 R BEAIR B A K
600 mm X 300 mm X 70 mm, J & JE 5
%1 39. 80 3.2 BB,
%K 2 39. 69 3.5 R BE 5+ 75 i 7
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Fig. 3 Damage and corrosion of carbon plates in 10 kA

medium-temperature electrolytic reactor
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Table 2 Statistics of hydrogen fluoride feeding pressure

and hydrogen fluoride entrainment concentration

WAL S SR HEF Jetf AL R
& 1 /kPa HE/ (kg/h) e g/ C
20.0 16.0 10. 14 50
21.0 16.5 10. 44 50
22.0 17.0 11. 94 50
17.0 13.0 7.87 50
18.0 14.0 8.17 50
19.0 15.0 9.02 50
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Fig. 4 HF feeding mass metering method 1 for

electrolytic fluorine production
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Fig. 5 HF feeding mass metering method 2 for electrolytic fluorine production
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Fig. 6 Connection diagram of carbon plate
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Table 3 Operation statistics of carbon plate

R - R RARER PR
H i/ H H i/ A Hfir/H
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SR T 2 9 4 ~6
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Fe s J K 2 7 3 ~3
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Fig. 7 Distribution of current measurement points for

10 kA medium-temperature electrolytic reactor
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Table 4 Current distribution measurement statistics on a day

R4 141 24 34 44 54 6 41 741 8 4

/A 12 2% 1# 24 1# 24 1# 24 1# 24 1# 24 1# 24 12 2#
396 412 180 309 491 373 520 356 300 315 299 624 346 690 291 402 430
377 366 164 293 454 353 496 383 385 282 270 563 312 663 274 365 410
374 119 268 444 292 498 363 383 390 279 300 313 582 286 692 406 372
381 154 359 443 297 505 365 381 398 255 270 318 584 292 717 400 372
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Fig. 8 Connection method between a single set of guide

rods and carbon plates in the electrolytic reactor

TEIB AT — B 18] ) » Be 21 S A1 A Al B
3 IR 2 201 F) v BEL T 7 R A s FU Al 7 4L
H B R L A I ]IS A 2 R R Al B B
P 4 g S W PR = AT RN 3 TS N N S
FW] AL AR TR A A 5000 LB
O3 24 L VLIS AT 5 2 F AR T B A LT 8004
PA_E s B i 2 AT B A AR HE . (HA I 25 1
B AR N 0 AEBEAT BARAL AL B .
WA AT 0 AL IR BL 25 2% 2H e Al 2 458 .
2.3 BERHRIE

A P L P A ) Fa A o 24 S R R T

Sl B 1 F AR TR 2R B IS AT I TR Y S
KRN B A2 R R R TR 42, X
SeAR A ERUE S Sk A BOh R T AE AL E (A 9)
FECRGUIEFE TR TAS BE TR i 128 275 A6 il 2
ARG, WA T 2, B2 KF-HE i
fifR PR R IR TR B T B B RIS

Mo oA o R B B A A P B
B (R 5) o X AR S AT A B R A2 0
TEAE PR R I T R i R L R T VR RS T Y
PR AR A AT S R A BT Y A (3R 6D 2 iR
BT Bk T & i R T 4000 i E Y B RUR A
SR AT VA A (D

9 ERHAIZEE
Fig. 9 Dust blockage in the process pipeline
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during electrolytic fluorine production
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Table 5 Statistics of iron ion content in dust

R AV B MR FEE/% HL AR S kT i/ HURE T 1% B IWR7S
o, fif A I 2 % 17.9 1.56 (52 44 70 4 35 R & O
A BR AR 12.0 1.42 (52 44k 70 43 35 T 5 O
WBE 15.8 1.57 G UG RIS SR %G %
WA B 14.7 1.39 I8 4k U 0 SR & Ak

Ro6 BBEBEMNRSIT

Table 6 Statistics of electrolyte static effect

B AT T T LR
/0% BT/ % i
3.2 1.7 ICPAES
2.5 1.5 ICPAES
3.6 1.8 ICPAES
2.9 1.4 ICPAES
3.1 1.6 ICPAES
3.0 1.6 ICPAES
2.8 1.5 ICPAES
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Fig. 10 Schematic diagram of automatic feeding HF
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Table 7 Statistics of HF automatic feeding situation
PIEENENEVSS BATH I/ kA TR AR B2/ 6 TBHE R EE/ % Ak L A/ % 2 R AE AL/ %

7 7.5 39.5 39.9 0.4 +1.01
6 7.0 38.4 38.3 0.1 —0.26
7 6.5 39.4 39.8 0.4 +1.02
7 6.0 39.2 39.5 0.3 +0.77
6 5.0 40.1 39.8 0.3 —0.50
6 4.0 39.7 40. 0 0.3 +0.76
6 3.0 40.1 40. 3 0.2 +0.50

*8 HF FEmiiERg

Table 8 Statistics of HF manual feeding situation
PIESINIEVES BITHI /KA Tk AT AR B / 24 kLG BR B/ 74 AL X {E/ % TR 754K/ 7

7 7.0 38.5 40.0 1.5 +3.90
7 7.0 38.9 39.6 0.7 +1.80
7 6.5 39.0 38.2 0.8 —2.05
7 6.0 39.7 38.0 1.7 —4.28
7 5.0 40. 5 38.4 2.1 —5.19
6 4.0 39.4 37.9 1.5 —3.81
6 3.0 40. 2 38.1 2.1 —5.22
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Factors Affecting Stable Operation of Electrolytic Fluorine Production in Uranium Conversion

SONG Chuanling
(No. 272 Uranium Co., Ltd., CNNC, Hengyang 421000, China)

Abstract: Uranium conversion production mainly includes fluorination, hydrofluorination, and electro-
lytic fluorine production processes. Among which the electrolytic fluorine production process and
fluorination process are the main factors affecting production capacity and continuous and stable opera-
tion. Based on the analysis of the principle and current situation of electrolytic fluorine production,
the influences of hydrogen fluoride feeding, carbon plate operation and maintenance, electrolyte oper-
ation parameters, etc. on the operation of electrolytic fluorine production process were studied. The
key points of control of a small amount of continuous hydrogen fluoride feeding and carbon plate cur-
rent stability were analyzed. Measures such as optimization of hydrogen fluoride feeding mode, depo-
larization treatment process, carbon plate current monitoring, and regular electrolyte replacement
were adopted. The operation of electrolytic fluorine production process is more stable and efficient.

Key words: uranium coversion; electrolytic fluorine production; hydrogen fluoride feeding; carbon

plate; electrolyte





